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PROBLEM TO BE SOLVED: To send a large amount of data in a short 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the packet communication device which can 
transmit data at high speed especially using two or more channels about a packet communication 
device. 
[0002] 

[Description of the Prior Art]Since portability type satellite ground stations, microwave relay, etc. 
needed to be used, for example when it was going to transmit a lot of data of image data etc. from 
the outdoors conventionally, it was difficult to become expensive [ equipment ] and large-sized and 
to use easily. So, when once accumulating image data in a storage device and transmitting it, the 
method of connecting MODEM to a portable telephone, for example, and performing data 
communications can also be adopted. Since a transmission error occurs in transmitting data, 
reduction of an error can be aimed at by packet-izing data and resending the packet from which the 
error was detected. 
[0003] 

[Problem(s) to be Solved by the Invention]In the data communications which use a portable 
telephone which was described above, in order to use MODEM, access speed is at most about 4800 
bps. Therefore, there was a problem of it being said that much time is required, in order for 
transmitting image data in real time to transmit a lot of data impossible. When data was divided and 
were transmitted using two or more transmission channels, and the transmission quality of a specific 
channel was poor, by the time all the data was assembled in the receiver, time was taken, a transit 
delay increases or there was a problem that data transmission efficiency fell. The purpose of this 
invention solves the problem of the above mentioned conventional technology, and there is in 
providing the communication apparatus which can transmit a lot of data for a short time using the 
communications channel of arbitrary speed. 
[0004] 

[Means for Solving the Problem]In a communication apparatus, this invention packet-izes data, 
adopts a method transmitted via two or more transmission channels, and contains a resending 
means which assigns a resending packet to one of transmission channels according to 
predetermined conditions. It can become possible [ this invention ] to prevent delay by a resending 
packet being repeatedly resent in a channel with the poor transmission quality by such composition, 
and dispersion in transmission between two or more channels can be reduced. Therefore, even if the 
transmission quality of a specific channel is poor, delay of transmission does not increase but 
transmission efficiency improves. 
[0005] 

[Embodiment of the Invention]Below, with reference to drawings, this invention is explained in detail. 
Drawin g 1 is a block diagram showing the composition of the packet communication device with 
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which this invention is applied. For example from VTR2, the packet sending set 1 inputs a picture 
signal, codes, and is once accumulated. And it packet-izes, changes into an AC signal by MODEM 
(modem) to build in, and outputs to the portable telephones 3 and 4. By MODEM to build in, the 
packet receiving set 8 connected with the portable telephones 3 and 4 by the base station 5 and 
the communications network 6 of the portable telephone system restores to an AC signal, detects a 
packet, and extracts data. The received data is once stored, for example, is outputted to the 
displays 8, such as a monitor. 

[0006]CPU10 in the packet sending set 1 controls the packet sending set 1 whole based on the 
control program memorized by ROM1 1. RAMI 2 is used as a work area and a buffer. The image input 
circuit 13 inputs and carries out the A/D conversion of the picture signal from VTR, a camera, etc., 
and performs coding/data compressions, such as MPEG. The disks 14 are mass storage devices, 
such as a magnetic disk drive, and accumulate the image data etc. which were coded. Including for 
example, a RS-232C transmission control circuit and a MODEM circuit, two or more communication 
apparatus 15 and 16 change packet data into an in-series signal by control of CPU, and modulate 
and output them by MODEM, respectively. The reply signal returned from the packet receiving set 7 
is received, and it gets over, it changes into a parallel signal, and stores in a receive buffer. MODEM 
is unnecessary if the portable telephones 3 and 4 have a digital signal input terminal for data 
communications. 

[0007]CPU20 in the packet receiving set 7 controls the packet receiving set 7 whole based on the 
control program memorized by ROM21. RAM22 is used as a work area and a buffer. It receives and 
the image output circuit 23 reads the picture signal accumulated, and D/A conversion is decrypted 
and carried out and it outputs it. The disks 24 are mass storage devices, such as a magnetic disk 
drive, and accumulate the image data etc. which received. Two or more communication apparatus 25 
and 26 restore to the received signal by MODEM including for example, a RS-232C transmission 
control circuit and a MODEM circuit, respectively, change it into a parallel signal, and are outputted 
to a receive buffer. The response data in which a received result is shown is changed into an in- 
series signal, and it becomes irregular and outputs by MODEM. In drawing 1 , although the 
composition for performing one-way communication is shown, it is also possible to perform full- 
duplex communication bidirectionally among both disks with the same composition. 
[0008] Drawing 2 is a functional block diagram showing the transmission control system of this 
invention. The data 30 in the disk unit of the packet sending set 1 is changed into the fixed-length 
packet which has the same format as a HDLC frame, for example by the packet-ized part 31. 
Consecutive-numbers data and error detection data like a CRC check code are added to this 
packet. The generated packet is distributed to two or more transmission channels by the 
distribution part 32. 

[0009]Although the method of distribution is arbitrary, in a receiver, the omission of the packet in 
each transmission channel can be detected, and the distribution method with which only a specific 
packet is not delayed is adopted. For example, if the number of transmission channels is 4, it assigns 
one packet at a time to each channel sequentially from 0 of consecutive numbers. Therefore, a 
packet is assigned to the first transmission channel at the condition 0, 4, 8, and — . If there is a 
transmission buffer in the communication control parts 33 and 34 of each channel and an opening is 
made to a buffer, the following packet assigned to this channel from the distribution part 32 will be 
transmitted. 

[0010]There is a receive buffer in the communication control parts 36 and 37 of each channel in the 
packet receiving set 7, and the packet which received is stored. And an error check is performed, if 
normal, it will be transmitted to the unpacketing part 38, but in an error, it is canceled. A received 
result and consecutive numbers are notified to the response part 40. The unpacketing part 38 
extracts data from the packet received from each channel, arranges it in order of consecutive 
numbers, and reproduces the original data. 

[001 1]A received result and consecutive-numbers information are received from each 
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communication control parts 36 and 37 t the response part 40 is normal reception, and when there is 
also no omission of a packet, it returns an ACK (positive acknowledge) signal including consecutive- 
numbers information. When there is an error, NACK (negative acknowledge) is returned, and when 
there is an omission as compared with the consecutive-numbers sequence which should be 
essentially received in this channel even when it receives normally, ACK to normal reception and 
NACK to the packet from which it escaped are returned. The channel which received the packet 
may be sufficient as the channel which returns a reply signal, and it may return the same reply 
signal by all the channels. It may return using a channel with the smallest error rate. 
[0012]The resending control part 35 in a packet sending set analyzes the reply signal received from 
arbitrary channels, and performs resending control. When ACK is received, a transmission channel is 
deduced from the consecutive numbers, and the applicable packet in the transmission buffer 
corresponding to this channel is eliminated. The transmission channel resent by a method which is 
mentioned later when NACK is received is determined, and when this channel differs from the 
original channel, packet data are moved to the buffer of a resending channel. Under the present 
circumstances, the head of a transmission buffer may be made to interrupt so that a resending 
packet may have priority and may be transmitted. 

[0013] Drawin g 4 (a) is a flow chart which shows a packet transmission process. In Step S1, CPU 10 
packet-izes the data of the picture etc. which are stored in the disk 14. A format may be the same 
format as a HDLC frame, for example. Consecutive-numbers data and error detection data like a 
CRC check code are added to this packet. The generated packet is assigned to each transmission 
channel in Step S2. As a quota method, if the number of transmission channels is 4, for example, it 
assigns one packet at a time to each channel sequentially from 0 of consecutive numbers. 
Therefore, a packet is assigned to the first transmission channel at the condition 0, 4, 8, and — . 
[0014]In Step S3, the packet assigned to the send channel buffer of each transmission channel, 
respectively is transmitted to order with young consecutive numbers. The opening of each channel 
buffer is supervised in step S4. If transmission carries out normal termination of the packet in a 
channel buffer, it will be eliminated, and it can do an opening. In step S4, if an opening is made in one 
of channels, it will shift to Step S5. In Step S5, it is judged whether the packet which should be 
transmitted to an applicable channel still remains, when a result is affirmation, it shifts to Step S3, 
but in denial, it shifts at Step S6. In Step S6, it is judged whether transmission was completed in all 
the channels, when a result is denial, it shifts to step S4, but in affirmation, processing is ended. 
[001 5] Drawing 3 is a flow chart which shows the packet reception of the response part 40 in a 
receiving side device. There is a receive buffer in the communication control parts 36 and 37 of 
each channel in the packet receiving set 7, and the packet which received is stored. In Step S20, it 
is judged whether the result of an error check is O.K., when a result is affirmation, it shifts to Step 
S21, but in denial, it shifts at Step S24. In Step S24, the received packet is canceled and the NACK 
response containing the consecutive numbers of this packet is returned in Step S25. 
[0016]When a packet is received normally, ACK is returned in Step S21. In Step S22, it is judged 
whether consecutive numbers are compared with the consecutive-numbers sequence which should 
be essentially received in this channel, and there is any omission. The consecutive-numbers 
sequence which should be received essentially is generated based on the distribution rule 
information of the distribution part 32 in a sending set notified or set up beforehand. In the case of a 
resending packet, it may be received in other channels, but since the channel which should be 
essentially received from consecutive numbers becomes clear, the omission in this channel is 
judged. When an omission is detected in Step S22, the NACK response which shifts to Step S23 and 
includes the consecutive-numbers information from which it escaped is returned, as carried out, 
said channel which received the packet may be sufficient as the channel which returns a reply signal 
— it may carry out and the same reply signal may be returned by all the channels. It may return 
using a channel with the smallest error rate. 

[001 7] Drawin g 4 (b) is a flow chart which shows the response receive-interrupt processing in a 
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transmitting side device. This processing is started whenever a reply signal is received in arbitrary 
channels. The error flag and retry count counter which are not illustrated corresponding to each 
transmission channel are formed in the predetermined area of RAMI 2. In Step S10, the error flag 
corresponding to the channel which transmitted this packet when the received reply signal was ACK 
is set to 0, and when it is NACK, it sets to 1 . When it is ACK, the directions for eliminating the 
applicable packet in a transmission buffer are also issued. 

[0018]In Step S1 1, it is judged whether the packet which has not been assigned to a channel yet 
and which should be resent exists, if a result is denial, processing will be ended, but in affirmation, it 
shifts at Step S12. In Step S12, it is judged whether the channel with which a resending packet is 
not assigned exists, if a result is denial, processing will be ended, but in affirmation, it shifts at Step 
S13. In Step S13, it is judged whether the channel whose error flag is 0 exists in the channel with 
which a resending packet is not assigned, when a result is denial, processing is ended, but in 
affirmation, it shifts at Step S14. 

[0019]In Step S14, among the channels of 0, the error flag detected in Step S13 assigns the packet 
which should choose and resend a channel with few retry counts to this channel, and transmits a 
resending packet. In Step S15, 1 is added to the retry count counter corresponding to this channel. 
Since a resending packet is assigned to each channel in accordance with a predetermined rule by 
such processing, a possibility that transmission may be delayed only a specific channel decreases. 
[0020]As mentioned above, although the example was indicated, a modification which is described 
below is also considered. In the packet from which the error was detected, when the range of an 
error check also contains consecutive numbers, it cannot be judged whether consecutive numbers 
are mistaken. Therefore, a respectively different error check code is given to data and consecutive- 
numbers information, or it may be made for the whole error check code to give an error check code 
independently only to consecutive numbers further. An omission is not detected by a receiver, Step 
S22 and 23 are omitted, or Step S25 is skipped, and it may be made to return only ACK. In this 
case, in the transmitting side, an omission is detected from a response, and it is made to resend. It 
is also possible to assign a packet in order of consecutive numbers, whenever it becomes possible 
to distribute a packet freely in the transmitting side, for example, an opening arises in the 
transmission buffer of arbitrary channels, since it is not necessary to know the arrival order 
foreword of a packet beforehand in a receiver if it carries out like this. It thinks, also when a 
transmission channel is cut on the way, and neither ACK nor NACK is returned. Therefore, a timer is 
formed for every packet during each sending out, and it may be made to resend the packet which 
does not have a response as ********** from another channel. 

[0021]The consecutive numbers do not need to give a unique number to the whole data, and if the 
consecutive numbers repeated by a limited digit number are given, it is sufficient for them. In this 
case, a digit number considers it as the digit number which can express a bigger value than the 
dispersion width of the arrival time of the packet expected, and a sending set transmits a packet 
within the limits of predetermined window size (a packet most late to consecutive numbers are the 
things of the range of a predetermined number). In this invention, it is [ transmission channel ] 
usable not only in a portable telephone but arbitrary transmission lines, such as the usual telephone 
line, ISDN, and a dedicated line. It is also possible to use the transmission line of a different method, 
being intermingled, and when access speed differs in each channel, it may be made to assign a 
number proportional to speed of packets. In an example, although the example which uses a full- 
duplex circuit was indicated, it is also possible to apply to a half-duplex circuit or a uni-directional 
circuit. In this case, in order to return a response, it may be made to provide a circuit for exclusive 
use. Although the method held once it accumulates an entry of data and an output in a disk unit etc. 
was indicated, if the access speed of the whole transmission channel is quicker than the speed of 
input datg, transmitting to real time is also possible. The kind of data is arbitrary. 
[0022] 

[Effect of the InventionjAs stated above, according to this invention, data is packet-ized in a 
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communication apparatus, Since the resending means which adopts the method transmitted via two 
or more transmission channels, and assigns a resending packet to one of transmission channels 
according to predetermined conditions is included, In a channel with the poor transmission quality, it 
can become possible to prevent delay by a resending packet being resent repeatedly, and dispersion 
in transmission between two or more channels can be reduced. Therefore, even if the transmission 
quality of a specific channel is poor, delay of transmission does not increase but it is effective in 
transmission efficiency improving. When it is used for transmission of image data, generating of the 
omission of some data can be prevented, and execution of reproduction of the image in a stage is 
smoothly attained while being data communications. 



[Translation done.] 
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